
"DI^TT ^^WORLD INTELLECTUAL PROPERTY ORGANIZj^B 

X J. International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
A61K 9/127, 48/00 



A3 



(11) International Publication Number: WO 00/03683 

(43) International Publication Date: 27 January 2000 (27.01 .00) 



(21) International Application Number: PCT/US99/16166 

(22) International Filing Date: 1 6 July 1 999 ( 1 6.07.99) 



(30) Priority Data: 

60/093,481 



20 July 1998 (20.07.98) 



US 



(71) Applicant (for all designated States except US): INEX PHAR- 

MACEUTICALS CORPORATION [US/US]; Glenyon 
Business Park, 100-8900 Glenlyon Parkway, Burnaby, 
British Columbia V6K 3S4 (CA). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BOEY, Anthony 
[CA/CA]; 419-2551 Parkview Lane, Port Coquitlam, 
British Columbia V3C 6J8 (CA). CHEN, Tao [CA/CA]; 
9-7711 Minorn Boulevard, Richmond, British Columbia 
V64 1Z3 (CA). LENG, Esther [CA/CA]; 14136 88th 
Avenue, Surrey, British Columbia V3W 3L6 (CA). TARD, 
Paul G. [CA/CA]; 19081 Sundale Court, Surrey, British 
Columbia V3S 7M6 (CA). WHEELER, Jeffrey, J. [US/CA]; 
6179 17A Street, Surrey, British Columbia V34 8G9 (CA). 
SCHERRER, Peter [CH/CA]; 2664 Birch, Vancouver, 
British Columbia V6H 2T5 (CA). GRAHAM, Roger 
[CA/CA]; 2638 West 7th Avenue, Vancouver, British 
Columbia V6K 1Z1 (CA). 



(74) Agents: SNYDER, Joseph, R. et ah; Townsend and Townsend 
and Crew LLP, Two Embarcadero Center, 8th floor, San 
Francisco, CA 941 1 1-3834 (US). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN t CU, CZ, DE, DK, EE, ES, FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD,SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZA, 
ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, 
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the claims 
and to be republished in the event of the receipt of amendments. 

(88) Date of publication of the international search report: 

27 April 2000 (27.04.00) 



(54) Title: LIPOSOMAL ENCAPSULATED NUCLEIC ACID-COMPLEXES 
(57) Abstract 

This invention relates to liposomes which are useful for the introduction of nucleic acids into cells. JjP^.^^' 
invent ^e^a condensing agent-nucleic acid complex and are suitable for nucleic acid-transfer delivery vctatam clinical use. In 
Son methods of transfecting a cell with a nucleic acid using the liposomes of the present invention are also disclosed. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


C&te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







INTERN 



AL SEARCH REPORT 



jnai Application No 

7US 99/16166 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61K9/127 A61K48/00 



Aocordfcig to Internationa} Patent aassfflcation (IPC) or to both national dassffloatlon and IPC 



B. FIELDS SEARCHED 



Mnknum daxirierrtation searched (classfflcatlon system fdowed by classification symbols) 

IPC 7 A61K 



Doctmentalkxi searched other than minimum documentation to the extent that such documents are Inckided In the fields searched 



Bectroric data base consulted during the htematlonal search (name of data base and, where practical, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



1 Category 4 


Citation ol docunent, with Mcatlon, where appropriate, of the relevant pas»agee 


Relevant to dakn No. 


X 


MO 95 34647 A (VANDERBILT 
UNIVERSITY, U.S. A.) 
21 December 1995 (1995-12-21) 
claims 

1,2,4,5,9,11,15-17,19,20,22,23,27,30 


1-54 


X 


WO 98 20857 A (UNIVERSITY OF CALIFORNIA) 
22 May 1998 (1998-05-22) 
claims 


1-66 


X,P 


WO 98 34648 A (RHONE-POULENC RORER) 
13 August 1998 (1998-08-13) 
claims 


1-66 


IE 


W0 99 58694 A (UNIVERSITY OF CALIFORNIA) 
18 November 1999 (1999-11-18) 
claims 


1-66 



□ 



Further documents are Isted !n the continuation of box C. 



Patent family members are Isted In annex. 



Special categories of cited documents : 

"A" document defrihg the general state of the art which Is not 
considered to be of particular relevance 

"E" earilerAxxmentbutpiiMsr^ International 
fling date 

T" document which may throw doutte on priority dalles) or 
which Is dted to establish the publication date of another 
cttatJon or otherspeoteJ reason (as specified) 

"O" document referring to an oral dsdceure, use, exhfcWonor 
other means 

"p u document publshed prior to the Hematlonal Update but 
later than the priority date claimed 



T later document published after the International fling date 
or priority date and nothoonflct with the appfcatk* but 
dted to understand the prhcipleOT underlying the 
hvention 

X document of particular relevance; the claimed kwentlon 
canixrt be cor^rednovei or cannot b^ to 
hvdve an Inventive step when the document Is taken alone 

"Y" document of particular relevance; the claimed iwentton 
cannot be considered to Involve an iiventtve step when the 
documerrtlscorri^wtthoneorrrwrec^ such docu- 
ments, such conblnatlon being obvious to a person sWIed 
In the art 

"&' document member of the same patent famly 



Date of the actual completion of the International search 

10 March 2000 



Date of mating of the International search report 

16/03/2000 



Name and malhg address of the ISA 

European Patent Office, P.B. 581 8 Patentlaan 2 
NL-2280HVRl)swlJc 
Tel, (431-70) 340-2040, Tx. 31 651 epo nt, 
Fac (+31-70) 340-8016 



Aumortred officer 



Scarponl, U 



Foim PCT7I6AA10 (otoond shut) (July 1082) 



V 





INTERNATIONAL SEARCH REPORT 



matlonal application No. 

PCT/US 99/16166 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

Thfe international Search Report has not been established In reaped of certain claims under Article 17(2)(a) for the following reasons: 
1 I X I Claims Nos.; 

— 1 because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 32-54 are directed to a method of treatment 

of the human/animal body, the search has been carried out and based 
on the alleged effects of the compound/composition. 

Z I— I S^e t^y relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful international Search can be carried out, specifically: 



a D b^ule ^ are dependent daims and are not drafted In accordance with the second and third sentences of Rule 6.4<a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 
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1. I — I As afl required additional search fees were timely paid by the applicant, this International Search Report covers 
■ — I searchable claims. 



2. I I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
— of any additional fee. 



a I — I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I I covers only those claims for which fees were paid, specifically claims Nos.: 



4 I I No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
' — 1 restricted to the Invention first mentioned in the claims; it is covered by daims Noa.: 
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| | No protest accompanied the payment of additional search fees. 
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EXAMINATION REPORT 



International application No. PCT/US99/1 61 66 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-29 as originally filed 

Claims, No.: 

1-66 as originally filed 

Drawings, sheets: 

1/1 5-1 5/1 5 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

IS claims Nos. 32-54 concerning industrial applicability and claims 65, 66 concerning novelty, inventive step 
and industrial applicability. 
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because: 

B the said international application, or the said claims Nos. 32-54 relate to the following subject matter which 
does not require an international preliminary examination {specify): 

see separate sheet 

IS the description, claims or drawings (indicate particular elements belort) or said claims Nos. 65, 66 are so 
unclear that no meaningful opinion could be formed (specify): 

see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (IA) Yes: 

No: 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



Claims 9-11, 14, 19-25, 28, 29, 40-42, 47-51, 53, 54, 56,58, 61, 63, 64 

Claims 1-8, 12, 13, 15-18, 26, 27, 30-39, 43-46, 52, 55, 57, 59, 60, 62 

Claims 9, 1 0, 1 9-25, 28, 29, 40, 47-51 , 53, 54, 61 , 63, 64 

Claims 1-8,11 -1 8, 26, 27, 30-39, 41 -46, 52, 55-60, 62 

Claims 1-31,55-64 
Claims 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Claims 32-54 relate to subject-matter considered by this Authority to be covered 
by the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be 
formulated with respect to the industrial applicability of the subject-matter of these 
claims (Article 34(4)(a)(i) PCT). 

The subject-matter of dependent claims 65 and 66 is unclear since in independent 
claim 55, no step a) or step b) are mentioned. See also Re Item VIII concerning 
the support of said claims by the description. Therefore, no opinion can be formed 
with regard to novelty, inventive step and industrial applicability. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : WO 95 34647 A (VANDERBILT UNIVERSITY.U.S.A.) 21 December 1995 
(1995-12-21) 

D2: WO 98 20857 A (UNIVERSITY OF CALIFORNIA) 22 May 1998 (1998-05- 
22) 

1) Remarks concerning claims 32-54 with regard to industrial applicability 

For the assessment of the present claims 32-54 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 
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2) Novelty - Art.33(1) and (2) PCT 

The subject-matter of claims 1-8, 12-13, 15-17 lacks novelty in view of D2 (page 
34, lines 10-21 page 35, lines 1-21, page 42, lines 10-25, page 44, lines 1-10, 15- 
18, page 45, lines 32-35, page 49, lines 19-25, 30-32), since said document 
discloses all the technical features of said claims. 

The term "encapsulated" is not considered to be novel since no essential technical 
feature is present that distinguishes the subject-matter of said claims from D2 
(page 34, lines 10-21 page 35, lines 1-21, page 42, lines 10-25, page 44, lines 1- 
10, 15-18, page 45, lines 32-35, page 49, lines 19-25, 30-32). 

The subject-matter of claim 18 is not new in view of D2 (page 17, lines 12-13, 25- 
30) since said document discloses that PEG may also be derivatised with 
sphingolipids in order to increase the circulation lifetime of the lipid:nucleic acid 
complexes. 

The subject-matter of claims 26-27 is not new in the light of D2 (page 42, lines 10- 
25) since the lipid:nucleic acid weight ratio, disclosed in said document, falls within 
the scope of claims 26-27. 

The subject-matter of claims 30-31 is not new in view of D2 (page 34, lines 10-21 
page 35, lines 1-21 , page 42, lines 10-25, page 44, lines 1-10, 15-18, page 45, 
lines 32-35, page 49, lines 19-25, 30-32) since in said claims no additional 
technical features are defined in comparison with claim 1 . The amount of 
encapsulation is considered to be an effect and the technical features for 
achieving this result are already disclosed in D2. 

The subject-matter of claims 32-39, 43-46, 52 lacks novelty in view of D2 (page 
34, lines 10-21, page 35, lines 1-21, page 42, lines 10-25, page 44, lines 1-10, 15- 
18, page 45, lines 32-35, page 49, lines 19-25, 30-32) since said document 
contains all the technical features of said claims. 

The subject-matter of claims 55, 57, 59, 60 and 62 is not new in view of D2 (page 
34, lines 10-21 , page 35, lines 1-21 , page 42, lines 10-25, page 44, lines 1-10, 15- 




PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/US99/1 61 66 

EXA MINATION REPORT - SEPARATE SHEET 

18, page 45, lines 32-35), since said document discloses all the technical features 
of said claims. 

The subject-matter of claims 9-1 1,14, 19-25, 28-29, 40-42, 47-51 , 53-54, 56, 58, 
61 , 63-64 is new in view of the documents of the search report. 



3) inventive Step - Art. 33(1) and (3) PCT 



D2 is being regarded as closest prior art. 

The technical problem of this invention is providing an alternative condensing 
agent-nucleic acid complex that is effective for facilitating intracellular delivery of 
genetic material but that will reduce the associated cellular toxicity. 
D2 provides a solution by a composition comprising a condensing agent-nucleic 
acid complex incorporated in a liposome. Spermidine and spermine are used as 
condensing agents. 

D1 (page 26, lines 24-25) provides an alternative solution by a histone protein as 
the condensing agent. 

Claim 9, 40 and 61 provide a solution by using polyethylenimine as the 
condensing agent. 

There are no indications in the closest prior art, nor in the other prior art that 
would prompt the skilled person, faced with the technical problem and the prior art 
to adapt or modify the solutions of the prior art to arrive at something falling within 
the scope of said claims. Therefore, the solution to this problem proposed in said 
claims of the present application is considered as involving an inventive step in 
view of the documents of the search report (Article 33(3)). 

Claims 10, 23-25 and claims 50-51 are dependent respectively on claim 9 and 
claim 40 and as such also meet the requirements of the PCT with respect to 
inventive step. 

The subject-matter of claims 1 1 , 14, 41 , 42 and 58 is not considered to involve an 
inventive step since it cannot be seen which technical problem is solved by 
having a complex diameter between 30 nm and 60 nm and a liposome diameter 
between 70 nm and 80 nm. 
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The subject-matter of claims 19-22, 28-29 and 47-49, 53-54, 63-64 involves an 
inventive step since there are no indications in the closest prior art, nor in the 
other prior art that would prompt the skilled person, faced with the technical 
problem and the prior art to adapt or modify the solutions of the prior art to arrive 
at something falling within the scope of said claims. 

The subject-matter of claim 56 is not considered to involve an inventive step since 
it cannot be seen which problem is solved by admixing a first condensing agent to 
form a precondensed nucleic acid and then adding said precondensed nucleic 
acid into a second condensing agent. 

D2 (page 35, lines 15-21) discloses that the optimal amount of polyamines (= 
condensing agent) is determined by titrating polyamines to the DNA. 
If claim 56 intends to solve this problem, the feature of said claim is merely one of 
several straightforward possibilities from which the skilled person would select, in 
accordance with circumstances, without the exercise of inventive skill, in order to 
solve the problem posed. 

Re Item VII 

Certain defects in the international application 

1) Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 is not mentioned in the description, nor are 
these documents identified therein. 

2) The term "incorporated herein by reference" (e.g. page 7, 9, 1 1 , 12, 15, 22, 29) 
is not allowed as the application should be self-understanding (Art. 5, Rule 9.1 iv 
PCT). 

3) The vague and imprecise statement in the description "spirit of the invention" 
(page 29, line 31) implies that the subject-matter for which protection is sought 
may be different to that defined by the claims, thereby resulting in lack of clarity 
(Article 6 PCT) when used to interpret them (see also the PCT Guidelines, '" 
4.3a). 
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Re Item VIII 

Certain observations on the international application 

1) Claims 65 and 66 are unclear since they contain a reference to a process with 
different steps a) , b) and c) that are not mentioned in the independent claim 55 
(Art. 6 PCT). 

The description of the present application (page 14, lines 4-13) discloses a 
process with a step c). However, claims 65 and 66 are not supported by the de- 
scription as required by Article 6 PCT. Detergent dialysis and ethanol injection are 
disclosed in the description of the present application (page 17, line 20 - page 18, 
line 22), but these techniques refer to the "encapsulation" of the complexes. Step 
(c) (description, page 14, lines 9-10) describes the dialyzing of the condensed 
nucleic acid complex to form a concentrated condensing agent-nucleic acid 



2) The feature of claims 9 and 40, that polyethylenimine has a molecular weight o 
10 kDa to 50 kDa, is not referred to in the description. Claims 9 and 40 are 
therefore not supported by the description as required by Article 6 PCT. 

3) The term "about" used in claims 9-14, 19-31 , 40-42, 47-54, 58, 62-64 is vague 
and unclear and leaves the reader in doubt as to the meaning of the technical 
feature to which it refers, thereby rendering the definition of the subject-matter of 
said claims unclear (Article 6 PCT). 
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